Epithelial transport of drugs in cell culture. VIII: Effects of sodium dodecyl sulfate on cell membrane and tight junction permeability in human intestinal epithelial (Caco-2) cells.
This study demonstrates how the common pharmaceutical wetting agent sodium dodecyl sulfate (SDS) increases the absorption of drugs and peptides across the human intestinal epithelium. First, an assay that could follow the reversible and irreversible time-dependent effects of SDS on the permeability of Caco-2 cell monolayers with high reproducibility was developed. SDS (0.40 mM) exposure for 20 min resulted in reversible absorption enhancement of mannitol (M(r), 182 g/mol), 1-deamino-8-D-arginine-vasopressin (M(r), 1071 g/mol), and polyethylene glycol (M(r), 4000 g/mol). A longer (2 h) exposure to SDS resulted in irreversible absorption enhancement. Second, transepithelial electrical resistance measurements (TEER) together with fluorescence and transmission electron microscopy were used to study the effects of SDS on epithelial integrity, cell membranes, intracellular calcium concentration, cytoskeleton, and tight junctions. The effect of SDS (0.40 mM) on epithelial integrity was immediate. A significant decrease in transepithelial electrical resistance measurements was obtained with 1 min after exposure to SDS that was concomitant with increases in the permeability of the apical cell membranes and intracellular calcium concentration. SDS shortened the microvilli of the cells and produced apical (but not basolateral) membrane wounds, actin disbandment, disorganization of the terminal web, and structural separation of the tight junctions. The absorption enhancement was not reduced after repair of the apical cell membranes, indicating that SDS enhances drug and peptide absorption across the intestinal epithelium by the paracellular pathway.